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• Do not open this examination paper until instructed to do so. 

• Answer all the questions in the spaces provided. 
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Sharp EL-9400, Texas Instruments TI-85. 
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Maximum marks will be given for correct answers. Where an answer is wrong , some marks may be 
given for a correct method provided this is shown by written working. Working may be continued below 
the box, if necessary. Where graphs from a graphic display calculator are being used to find solutions, 
you should sketch these graphs as part of your answer. 



2. Solve 2 sin x = tan * , where - — < x < — . 

2 2 
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4. Find the gradient of the tangent to the curve 3x 2 + 4y 2 = 7 at the point where x = 1 and y > 0 . 



tx 2 


(a) the set of real values of x for which / is real and finite ; 

(b) the range of /. 
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6. A machine produces packets of sugar. The weights in grams of thirty packets chosen at 
random are shown below. 


Weight (g) 

29.6 

29.7 

29.8 

29.9 

30.0 

30.1 

30.2 

30.3 

Frequency 

2 

3 

4 

5 

7 

5 

3 

1 


Find unbiased estimates of 

(a) the mean of the population from which this sample is taken; 

(b) the variance of the population from which this sample is taken. 


Working: 


Answers: 

(a) 

(b) 


221-236 


Turn over 




- 6 - 


M01/510/H(l) 


7. The nth term, u n , of a geometric sequence is given by u n = 3(4)" +l , n e Z + . 

(a) Find the common ratio r . 

(b) Hence, or otherwise, find S n , the sum of the first n terms of this sequence. 


Working: 


Answers: 

(a) 

(b) 


8 . 


Let f : x i-> 


sin x 
x 


n < x < 3n . 


Find the area enclosed by the graph of / and the x-axis. 
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(z + 2i) is a factor of 2z 3 - 3z 2 + 8z - 12 . Find the other two factors. 
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14. Given that z = (b + i) 2 , where b is real and positive, find the exact value of b when arg z = 60° . 
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15. X is a binomial random variable, where the number of trials is 5 and the probability of success 
of each trial is p . Find the values of p if P( X = 4) = 0. 12 . 


Working: 


Answer: 
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17. An astronaut on the moon throws a ball vertically upwards. The height, 5 metres, of the ball, 
after t seconds, is given by the equation = 40t + 0.5at 2 , where a is a constant. If the ball 
reaches its maximum height when t = 25 , find the value of a . 



18. The equation kx 2 - 3x + (k + 2) = 0 has two distinct real roots. Find the set of possible values 
of it. 
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20. The function / is given by /: x i-> e (1+sin Kx) , x > 0 . 

(a) Find/'(x) . 

Let x n be the value of x where the (n + l) th maximum or minimum point occurs, n e N . 
(i.e. x 0 is the value of x where the first maximum or minimum occurs, x, is the value of x where 
the second maximum or minimum occurs, etc). 

(b) Find x n in terms of n . 


Working: 


Answers: 

(a) 

(b) 
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